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IIHPUClHJOnCH 
1>M r«8l8t«iie« in houe«flloB oamo fron 3if9d«a in 1946 
whieh Spieeh found t!iat tho fUds w«r(i m>t klllctd by doeM 
vhitfh vfozv hi^jhly offootlva e^inat thaa la pivoeodlo^ years. 
This watt soon followed by eimilAr fiadiags from oth«r iiftrte 
of the world aaad gnren other ^droohlorlnated ineeotioidos euoh 
aa BHC« aldrln and dieldrln beoame iaef feotlve aa^loet fly 
poiJttlatioac with la. a few years of tholr «Kteasive use. The 
sene etory waa repeated for t1i@ orn^anophosphate oompounds and 
there ere Indteatio&a that the f l iea may boccyBie toleraat to 
eerbttsates also* 
la 1955 Sahaa gX Al* reoocmeadod the uae of baite 
ooataiaiiMr 0^ii oalathioa «ad lO.Of^  molaeaee for the o^itrol 
of Mum flMliitlMi ta gai^ ba e^ diepoeal areae* fivieiae (1956) 
aeed ataainen toA Biqrev XlV$9 (1*0^ migtkT) for the ooatrol of 
HUHft *•••••**••* la iiaxy baisui* But the fXiee aeea took ap 
tlie tltmllmm^ aad x«ei«taam to ^lie groap of laeeetieidea 
beevM ai^pamat ia 19Sit WiMn Xetdlaff fbuzid laiat f ly pepaiatieae 
ea Saaleh floffte aoaXA aot ba a»it>oIled with Bayer ooapeimd 
21/199* XiaAfaiet (1997) veperted the ineffieleaey of aalathlea 
ttftd BiptMK 9e avMnai Iwttaafaiea ea four dairy bazna ia Oeatral 
fij^ntim^mA Whmo (1974) vopertei a htmawiJy mtxtAXk $3 tiM%m 
thd eotfssioa Doza of hotiaefSy ia IMi«t 
QjllailS. ^^ ^ ^ t AiProlop eii;r slgziifi^tiit S«gree of BBf rMlstaiiot 
whiii subjected to iae^stieldo pv9®mr@ tmdor 3Abevatof2r tml&etiion 
fey F®1 In 1952 l»t lb«di C1957) ©btalaaa appreolablo tol«raao« 
to lldria sad smxm BHC ia oaly 'fe^ al've gmmrB-ttmie of laboratozy 
©olectloa. Ehaa & tesart (19H) wor® also able to dwrolop a 
etrata of «^J|« §^ ba3o nMoh sTMsyod €M}aoidai«b3.o tol@iaaeo to 
Tjiii», ^® oeeiiJ«aca of BHC reststsiat populatloa® na&^r flald 
©oa^ltloa tias first roporttd by Ab®ii ^ Siaa ta 1959» iltar® 
sefsiG, liowwtrt to b« ao stu^y rolatlag to tlio dsvalopi^at of 
ez^ t^aophosptiat® r«8i8l»aea ia tills spooiae of lioasaf3^ and 
tlier«f03r9 i t \mm aoasiSwraS Sasirablo to ftad oat the prtsoat 
•t«t»® of t!t« miaeaptiblllty of MMStk ^••atiaa MSBSOSL ^ 
sMilatliloat ta ox«Hiepbosidaiite eompeaad imieb is balag ^ctmaiToly 
aaad for tlM <MHfttiioi of erihxopod pMta of pablie boaitli 
iapertmtta* ^ at^ Mpft MM alao aada % lar««ti«at« i f tho 
wpmim mmlA ^ mmUBp mxy Aagxva of teiitiwiea to wOatMoat i f 
•Of ybat eoBlA b« t^« poa«ibl,« diff«r«iie« ia t!i« d«va3opn«at of 
m^ toloanaoa to Maa of tliosa f l iat idiidi aaarii^  oarS/ ia 
tlia pepaSatiaa aoA tbeot \ oaoniat at a latar stag** 
m> y mf 
mrmi t f IITSHATORS 
ThQ association botweaa nan and housefliM la proba1>3jr 
as oX<!i as tmn himsolf t t«t as maxi* s liorlsoa of hysaalo kaowlod^ 
bagan to dmrelopt lio lesxnt tc his oiirprlaa that this oo-«xl«taiU»4 
with this lAsaet was a haalth haeard for him* It vas a easrlsr 
of a iwrabor of dlsaasss which ooulfi prove fataX to him. ISila 
ijipcaatag aaa^ar set htsi thialciJiki atoowt ooatjolJlafft i f »st 
oliaiaattog houssfly froa hia Iraraeaiato eavianoEMaaat, Thus 
started the uaa of f ly timps B4d sticky f ly papers, tod stliica 
thaa dlff<MP€at kiad of lasacttcldas hava beea uaod for saprosfr-
lag fly populatioae* !!arcovlteh (1929) ooatxolled housefllaa 
by feadiog thsm on a diet cjoatalain^ sodlua floazoailloatay 
whila Qery j i jJL* (1939) found darrie imparaoaatad duat for the 
eoativl of Huttft ^ s m U f l ^ 
itflth i^B diaoevary ef oyathatio iaa«etioidaa in aarly 
fertiaat i t aMA»i yosalbla to eoatroX hott»af2y pop«i3Atioiiat 
tet ao«ii thm f l i M A«rali»paa a h i ^ 4«craa of tolaraaoa to 
thMa oonpoiBiis* Wiiwan (1947) tmm Swadaat Xa fma (1948) 
froa forraiapaotrat Wnjmmm j i A1* (1948) fzoia iltwjaraiV' fto^ 
Baz t^ar and Salaiitt (1943) tvoa Saw IToik found popolatloaa of 
Jlllitt inyMUJAi «i>i«H alioiMd taeraaaod toloraaoo to DDf • la 
t994 Boaflaa v«9tirtei tlwt 1^ ^fMtfa^ ae«ld davalop o i«a^ 
^ 
v99iit%mM9 to Aisiaxia i^itn i t was 8til»J«et«4 to iXDf ma Bac 
•«3i«etioii 9v«8aii7«» 
CMnsdoiff (194i) eompax«d th« toxlotty of 9»p* Bi^t e#p* 
im? «aA pyrothmm «xt>»et« agalAst |t* atmaatiiia and fooad that 
PPP* PDT was 55 times siore toxio than otp* 1^)T« Ths relatiTS 
toxicity of DDff !D9tlK>xyc^ lor and DPI) was studied by Nelson 
at ftl, (1950) who foimd that WH and nethojqrohlor w^rs reSatiTaly 
£5»0 to 6o»0^ saore toxic than DDT, 
l^a daveSopaarit of 3? araaistaoea compelled the eatoim *^ 
logiete to use alternate iaaeotidLdes for f ly ooatrol and ia 
1951 l^sviae reported a ''"'/;' resiatiaiit straia trosx Italy to be 
as susceptible to SBBtraa LHC, as ths normal laboratory cmloiiy* 
fhe same author ia 1954 reported that WaaoB. doiaaatica dereloped 
resistaaos to dieldrin whea i t v^ as subjected to DBT aad BHC 
salsotioa prssaiirs. 
Ha. ooaparisoa to ISUfift doaaatiaa ^neat^ffl^. the Xadiaii 
fom of himsafljr* H i m ^ f t i e s atlBJA, ehowed low degree of 
resistAHoa te tostttt^d—» n a (1951) ahowsd that ||»<|» ailBSft 
%mm not UaMm %» i«r«3i»p aagr slffiifioaiit desres of BDf re«l»» 
tsoes fiad«r lahewtssy aalsetieii bat Absdi (1957) obtained 
apprseiabXs tei«i«a«t t s Aldria aad BBC ia oal j twelve ^ineva* 
tioas of lahetatary •^tot iaa while Xhaa sad Msari (1964) 
were able t t $m€ka9 • ati«ia ef j-fl- ttfflBlIf - 100 tiaee at 
\ \ 
• f • 
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^•HvHit to 3^^ • • HM aezMA %aimvmt9ww stxttliu llw pvmmiw$ 
> f >t«i vtpertad %gr flItiMnM j | j l * (199^ t S«& (19$9) aaA 
SMWHi M i MtBoa (19^) • 
fli« i«ir«}opBfDt of i*Ml«^>iie« In liMa««f3lM to th« SIHP 
aai y«3«t*a etrnpeoiiAs %mA to tho uoo of ovi«iiopho»i^t« mA 
th» oaT»Miito oeapoiuiAat tant oo^i th«s« appo^rofl roporto v«l»» 
ttitff to tho aovolopwnt of vooiotaaoo to thooo mmpenmH oloe* 
Bliofmvl and Mo aoaeeiotoo C19S9) oliooiirod eonoiaoxotolo 
roolotooeo to Umixk whoa aootoao oc3»tittEi« of tho toxlott&t moro 
appSioA topiealSijr to fsoalo j|« ^ea t ia f t a3Jraa^ i^aiataat te 
DDT aiKi paxathioa* MoxrlofloXd (I960) tsaoeoodod la dovoloplaag 
a h l# i dogroo of tolaxaaoo to savin in ozOjr olght g«aox«tioiia 
of Sahemtoxar ao]loetioa* Stallar voiwrta of oaxteaata raai** 
taaoa oaaa fmm 0,s*4» (Boikiaa and itatiaaaMai 1961) and Ji^aa 
(maa»tOt 1964)* ffaat i i m IfclMltlflJ mlWlfl «0tt3.d d«raIo» 
to}ox«Boa to Savta waa y^povtad Iqr Xhwi aai Jtoaart. la 1974* 
fiiaaa lioilrava ahavad ^lat faalatanaa to Sana datalopod at a 
a a ^ faatav i«ta -ttiM Matatmaa ta mm aiiamirtqartaaa* 
Sa 1990 «ha aipnafteaplwvaa laaaatlaidaa vara la t ia* 
daaad fav haaaafajr «aatial aaA Hwlr affaatlTaaaaa la aeatiaUk 
laaaatialiaa af iftwlaa* 
<^ MHi « | A;U (1959) fiMOMMiitea the «•• of iMit* 
•otttvlaiac 0»Dl wiaft^ilitt ftn< fO«0)( aoaaMM fstr tk* «ofttn»3L 
(If94) «Mt«4 ff «lMBiMa« la MMiur ao3iifi«a« • • iMiit* and 
fettaa that aa2athiott diasiaoa and Barar 119/99 aeald l»a affaa-
tlT^Jy «ap3iey«d flor tbe oeatxal af thmm fU^m SmlmUnt 
aon^lAliiS $«o;( 69<»708 and 2*0^ aottoa Mad e l l witli or viVHout 
$«09( W9 appltsd at 800 ag pvr sq feat w«xa «ff«otiir« for eight 
ifft^s tfMIe those eoatalAliig aalathloa a&d 12.0^ eaipar at 100 or 
200 m« per e% feat rwpaotlireaiy save «ood oontrol for eae to 
tliree vreeke. Keller (1959) eontroUed hoaeefllee la Oeorgia by 
meszis of poiaon hedt» eoatainiiig grannlated msM end eh3orthioiif 
while Reaeeae (199€) VLm& diasiaeii aad Beyer X1V99 (1«09& easer) 
for the ooatrel of I . .teatBlllfift *a dairy immm* 
Xa ra(»eat years or^siophoephofoa iaaeetieidae have 
lenaly ng^laoed the olilorliiated hydreaaxtioaef for the ooatial 
of heoaefly in aaay parte of the v^orld. BeeietaBea to thie 
giaap af iaaaetiaidee vae firet reported ^ KeidtBc <19H) tiho 
feoaii that fllee aa B^iiidi ftome ymf aet eeatialJable nith 
Bayfr St/199* lladfaiiat (1997) reported a aadetata raaietaaaa 
ta MOaHtfMi Mi 3>ipt«y«K ia fUaa oollaetad twm fear dairy 
bane la Owtial f 3ari«at althoei^ praetiaal eeatial wilSi Hbmn 
taaaatftaidaa wa a t i l l paaaibla* 2a Braa«ie aad wiSaea (1997) 
fawad aalaHiiia ba&ta aad lavrioidaa aealeae aiilAet hoaeafUaa 
«• 7 «* 
f Sovtte to b« 5 t» 199 fSww w irts^staat as 13M aomml tUm 
to aalAtlitoAt 1»9 to t8 timm m» VMiatont to dimmwi tmA 9 to 
18 timm • • iwiistoiit to parathloa* lapAcee (19^) JiAil* 
Q^'tx^  PB»^ iGBilttM <^ *^  Tarloiis roftioas of Biwala to b« 
only toe or throo tiaoo toleimat to trt^lorplioa i^llo 1i)« 
toloimzieo to ohleviAatoA insootieidoo was YOfy hlg^ indooA* 
WilHi! ana llathls C1967) roportoa Hics a«ro3opB«it of 
teloraziee In. the f loXd popaafitleas of MMSA daaaatifla to 
pexmtMoa mtd DiMMiscn £rom SoorssJUi* ?:itoa j ^ AX» C 19^7) 
obsorvei that roelstenoo tc diemtacut xoAoolt otalathloiif 
aimot!io6tOt liadouo mK tD? WAS groatoot in lisae&s spzsjrod with 
dtasiflioiit whllo th« uno of xozii^ ol did not roomlt la h i ^ Xorola 
of Ttmxml roaiataneo la g* demma^ttom. ia o^wj^ woar* •^S«A* 
fiokaao ana Millar (1972) raportad thmt tha aAilta of 
tha latomtoigr «to«lJto of J|» doa—itiaa wava aora tolaimt to 
ataainaw lliaa toa atelto af tlia wilA atowiat tooagli n^w lavftM 
af fha tfili ato«lA tfiai#ad liii^har vaaiatoaaaa to toth rtiaataaa 
daialt (1974) ropartod tliat payialatioaa of Jf* ftMfilitm 
aricSitotoac twom acftaaltoaal teilAliicaf tnm tti«laA4» vova 
naittowt to atfttotft vitli a iraviatar af aiSMayteiilsatoaff 
. 8 • S 
SaeSttdiag dtehSorvo** ftolonne* to tepiea3> appliMtioat of 
bfOflioi^Sf erotoiQrphoo and trlohlorphoii ww ffttrly Mslit to 
diBAtlioat* AHJS di#liloxffoft» I t warn jaodomtot aeoA to t^2»4shioii>» 
•lajplioo alBoot nosligiblo. But HaaaMu* (1974) fai3o4 to 
Am^leip an^ signiticant incr^aao in the tolaranoo of 1* domaatiiift 
to faaitxothloiit ^^ a^a i t was troatod topically td'^ tho oheateal 
for j ^ ^norations* 
PiolcQaa & llll lor (1975) aucoaedecl 1» iaduoin^ 126 fold 
roalstaneo in g» doaaati^ t>y aub^eotio^ a population of 
E* doneatica to inoootiolde proastiO'e for §0 gaaoratlone* li^ oa 
tlia pTmB&arQ %mB i^lexodf tfee admits last 68»0^ of tli@ir 
toleranoo with in 16 ganoxmticns* tim aelootod stzmin alao 
sliowod eroas-z^eietanoa to dli^ Biaon* 
Baaiatanea to on^nophosphate ia not mtr io tad to 
Iwusaf ly a3ona« Htnae & Adkieaon (1969) raportad tha oeoaraaaa 
of o*p raaiataaea in eartain araae of tftiitad stataa in tobaeoo 
bad M»» *lillAJ3aj lUaamsmr • *^ AMelf«ibaz«ar (1969) baa 
alao vapavtad hlgfk latala of o«^ ivaiataiiaa la pQptt]«ti«&a of 
tha tabaoao bad worn In llaxlao* la. Wf Xoaar and Morrla 
raportad that Msiatanoa to tlia eaJrtsaaatat Baxipn davalopad 
at a anali faatav sata titan laatatanoa to fanthlon in ^itephiia^ 
f1f*«»ft- Botlral j l i l » (1975) bevavar eould net IAMA ma^ 
dasraa ef aalatbien vaaiataaoa loaplta of tba faat that aaXathiea 
9 
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luia liMn uced la D U M V^S.JU SIAO* 19^ tor mpxmmiaM tli« 
potantial ov«fwiiit«rfag popttSatieiis of J» gimndta, Aoooardiii« 
%o aaoflitfr T«po7t £I«M 9»#»iUi aft tr IS ssadsw^d&s of eenti-^ 
2»eii« ••lootioaa with aeaA'^ioii an ixmvmmttA tol«nu>e« to thlo 
eompound eould ba fouod In th@ oaao of ,4^ <^ ag jmsKiSl* 
"^ le ahcvQ revlms clearly J^ OWO that while oon^ldomblo 
woxte has boezi dlono on tha toxicity ai^ roaietaace of ^ f t y 
aoaafltiof to aa^sosi o^^thetic lasaoticiaieat a vosry l i t t l o haa 
horn, acoompllghe^ ..ith sraspcwt t© tha oontrol of the ladiega 
•hottsafly msm imm%%m BSHSsm* Vlttal (1958) ooaaueted field 
©xpariuasats to fietsaKlJi© th^ toxicity of eorteia eh^sicals 
affsiaat f l ias in Fcoaa and coiio3»<3ed that diaaiaoa aod aalathioa 
wore laora of .octivs for the coatwsl of the^o flioa thaa DBT, 
BHC or di0i6ria# Saa (1959) earriad out aoma priliioiaaxy labo-
ratory t ^ t e on MMA domeatie^ Sifiillft tsa& ohaarrad -^mt 
diaaiAoa or raalathioa at a ooaooatratioii of 0*9^ gtc99 100)S 
liortalityi as oomparad to 92^ atortality o)rt»iaad with 4«0^ ^% 
It aaasa that ae atadiaa hava yat hwm. aada to flod out tha 
•ffaoti^aoaaa of oalathioa agaiaat thia pradealAaat 2I»IB of 
Iwaaafly la Zadlaf and va haira yat to find oat tha aaehaiiii^ 
ralatlat to tha dav^alopnaata of ovgaoophoai^iata roaiatauea iia^  
this fom of hooaafly* 
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wsrmm AKB MATSRXAIS 
Adulta b^loagims to the spool ee BUOA dQffl«atiflfi nabtil^a 
were colJectea tvon the miivcHPtdty ceaapus SkM I ts ael^beuslas 
loealitine* They were rea3*eil oa cwtton pede eoeolceS in <!i3Bti^ 
milk at a t«apei»ture cf SB** ^  1®0» fh© f i l e s were fe:ept ta 
ea^es oonetroote^ of ssetallc %rir@ tinmmt ot 8" x 8" dli^eaj^one* 
This fremQ was csoT r^ed with rafmheo oottoa clcth ami petxldiiBhes 
coatelaiakT <^ttoa tmfis ooai^ Qfi in <U3ttte<! rai3ie were imt la the 
the ca3Miea» t^^ eae a3ao £wrv9f? as ovlpooltloaa s i tes for the f l lee 
and the 0.TI8 thus obtalae^t were t2S3bedde« la i^laso jars of 
B** X 4" di^^ietoofl* The jars were eo^ereci V & oXoth* ao as 
to avoid ovipoeltlon by the out side f l i e s aad also to ohecit 
the eeeape of the larrae from the jars* Aft^r six days of the 
Sftbedlxn; of the eggs a layer of dry eottoa wool was added to 
tlie Jarst It was In sueli layers that the laivme ml«rat«S aad 
pepated, Hie papae were later plelced op» f rsa ^i ls dry layer 
of oottoii and were icept la petrldlshas* la elo<^ oagea for ^ e 
f l i e s to ener^e* 
tw% BffthPto * 
Flies belengfng 'to a koowa age srsiipf were tested fesr 
fheir flKMeptlMUty to iraoleas eeaeeatmtlM&s ef oalatbistt 
. 1 1 . ^^ 
•eStttieitti lA ftevtwEui* Tbm also of tha dxop* applied per fljr 
w«« kept ooaetent eaA the f liee w«re ttdeethetiaed with alt«^t 
deee of oexteadloxiae* before being fubjeeted to the lniieetioia« 
preeenre* SBdh topieelly treeted f3i.ee were k^t in eegee oede 
tip of the riee pap^T m& ofirdboard* for tveaty four hours* She 
top of the oaiEe uea made op€fi by mektog a hole oa tho eardboard 
at the eeatre for letting the treated fliee ta eoiae mgue eubes 
were pot those eagres BM water was provided to the flies hy 
pjngsijm the top hole with ©oiat oottoa MDO£. 
^rtal l ty cmtmts v&stm smde after tweaty four hours of 
the laeeoticldQ troatasatst axid tha f l ies %Mch ainrlved each 
treetment were inbred to produce the aext ganeratloii and ia 
this way selaotioa was ocatimied up to the fifteenth geaeratioa 
whwi ia t!» t ea^ aad the fiftecaith gaaeratioa* the seleoted 
strain waa teeted for saee^tibiiity to nala'^ion* 
la another eet of teets* the f l ies were dietioa^iehed 
in two groape* early and the late enerstos files* A eoia^ parisoa 
of their fslatlTe sase^tibiiity to sttjathioa was laads, 
Barly eawived adaltst ebtained twom the early fBert«A 
gorvivals and late eseried adults tmm the late eaexged sarviirala 
were bred separately and saeh a aelsetiea with malathioa was 
also ooatiansd up to the tenth generatioiis* 
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HI liotli tk« «p«rl«Mit« iim iitMtptiliilitjr lm9^ w«ra 
dl«t«nila«d ligr ooavariair tlw 2«$0 v»3ii«« of tha tiozttAl and 
Iho blonoslos of ttio normal and tho soloetad stralAB 
vaa also ®tudi«d» 
ir, 
The ocJUtTOl of ?iou8efIy popuiatioa wMcH la 1^ .0 «srly 
fIftieii bad beeomo res l s taa t -to t3ie ohlorljaatet' ao^ car^bcusate 
oompottado 8® i^®d poaBlblo with the appXicutloii of os^iaao-
phosphate iaoectleld©©* But thaa la 1956 KaiaiA? raportea 
that fliers oa Baaish faarms couM n©t «© coatroll®^ with l^^r 
Ii^/199# llAa<|ttl»t (1^57> rapcrtea a Ticdsmt® 3?0sistaaca to 
isalathica aad MptsraK ia f l laa fst^ T. eaatr&l i^^loriaa, 2B 
Brecqjie (IBS'^) r e p o r t ^ ^« dofiiaatiea tvc'A (feiries t;-ci pcyltr^-
houatm la Fterlda tc ba 5 to 133 t lnas as reaiat^-iit to tuala-
t>?ioa as tha aor^ial f l l aa . Accoy^ ata/-? to n r-iypcrt fron limited 
Statea (V^7!^t the laval cf reslsttiaee ia l^iaflft iaMfiUM 
pepulatloaa* to malathioa was lovar as eo^az>ad to the resistance 
Sevela of parathiont Maslaoii mnA roitael. Mvrim J l Al (1^)76) 
iaveatlaiated the level of resiataaee to orgaaophoephoxus 
inaeetioldee ia IbUtflft ^»ft«t''ff tmm Haltat aii£ eoaqpared the 
nedlaa lethal doeee of the ireaietaiit azid euseeptlbie lai^xutcry 
atralaa of ||« fltelftftliW" ^ ^ resul ts itidioated atzt^n^ tolevaiiee 
to D^» dieldrtn aod aalathtoa* 
Flies beloii^slng to jluttft doaeattiia aabyiio vere colleoted 
froa f ie lds ia aad asvaod the emupaa of the Ali^arh Musliffl 
tratTer«lt|'f and -^e aost ohitaiasA fn»a ^ e « weire reared to 
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pxodae« th« aoxt s«ii«rmtl<m» Sueli f 3.198 V«#IP« thaa uMd as 
parental f 11«» ter further tmtn «h«a tluroa day oldf l!!tey 
vara axiiosad to varlovca ocoeQatratioata of rml&thioa An3iitto?3s 
in aooteuat kwiplm tha ^ixop alaa of 0«0018 e*G» eonstant* 
l o r t a H t y ccmats were dad© af tar twaaty feur hoar© asid tha 
ragresaloa llaao drawa after tlio <?mimar a^ %sicln0 luid 
sJcrdaa (ig56)» '^a laSO aiid lc9^ fojasBmlatbtoti was foia.id tc 
ije 0»C054^ aod f\c,g.4^ raapactlirea^ (l*!^* t)« fhe fll^a ware 
aalaetect a t aa 2c iMV&l cf BC#Cfi imtS t!^3 st^rvtvajjs obtalaad 
ia thifi way ware j'smrad thrcurTh sftsccasalvs :au.mfiti«5ii» ?h9 
niiscaptlbijlt-jf l a r s l w'as afSain dstartnlaad la tlm tei*t>i x^iam-
t l ca fKifi s^nilcriy tho S9l«3ctcd ivid the .^rrir.l otrula '^aa 
eonpar^d fcr I t P suacQpttbijity tt> nalnthicu la t^ia f l f t ^ ^ t h 
•^aaaratloa. The raswlts obtfiiAaci tbat escpo^re ot |i»^» aamiiri 
to raalatlilaa for fiftaaa ^aaaratlona tacraaaad thct tolarr-iioa 
of tha apaolaa* Tha raelataaea ra t io of tha saiactad and tha 
nomal atnalA hniJim tan fold* 
Sana of tha f l i aa baJaiiicia^ -to tha parantal <Taaaratioa 
vara alao raarad ta tha SAberatexy withoat lAaaatloidal 
praaaara apta f l f taaa t<A«'«^<'>^» Suah f l laa wara a3ao 
taatad far tha i r suaeaptlhllit^ to mala'^ioa eisd eitmyi^A a 
s l l i ^ t ioeraaaa 1A tha l r to Xaxaoea to malathlott* Thla aay 
bo daa to tha aooQaulatiott of vji^ coar tolazaxiea faatora* tf^yt.) 
I t aa«fta that jfiutflft IJBiif^liftll lUttUft ^* l labla 'to 
davalop tolanMiea to oatethlaa* Aftar %^ g^aarfttiaaa of 
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aalRthioa Mlcottoat the po|«il«tloa developed t«a fold r«Bia<» 
tsndtt to iBalft^ie&* 7hi« &9«r9m of to^ofnoos to raAlatliioa^ la 
JttUttft JfiWMfift lyjiKillt* ••Ola aodoanato a« oompar^d to i t s 
toleraaeo to DWPf dl«ldria a ldr la axid aovin* Agulm tha 
fiwolopsaat a | toleraaco l a l^jasa •<^ iaaa,;^ ,ilBiJ. a^UiE appoaifo 
to bo act aa fast as I t 1« l a the e^so of mas& msmSAm 
doBo^t^e^^ !mifi cxey be lioo to dlffereaeoo in the two ap^aoieo 
of howiiof Hasi tc the datoxicatioa raoohiBiloa o r aosio protoo-* 
t ive mochaalari E/^laat aa3athioa» 
l a s ix the tos t s tho isalos wo^ po foaafi to he nor® 
sijsceijtlbxo to malathioa than th@ f»aa3.«s» tThis laay fecj tin© 
tc tjaeroaseti r-^aplamtoxy i^t® t a the cnso of tha rialQ©. c^'^-s; 
IG 
Sffoct of oarljr and lat» on«rgorie« oa th« 8«.iBltlT! t^of 
adult housefllss to malathlon 
Plff9r»iiO«a la auscoptlbllilgr l»v«la cf two groups 
of hovLB&tly popuSatloaBi oaa fwatalalA*! f l lee Which aaer^wJ 
oarly and eaot^ier fCXfwp «'^  ^fHss which etaerfjed durla^ th« 
la ta f«w hrwre cf tho ©aergta^ spaa led to tha idea that 
psrhapa I t may ha pofl<5ible to et>atitil th© fay uopulatloAs 
by detarmtaioit tha r3a?it tlma Ttr tha application cf lasacs-
tlcldesf rfurla^j th^ peaJc of th« iireadlaij s'-maca. 'ThtiR for 
the prase.it etudias tho f i l e s w^ich &WT^B& d^vtn^ tha f i r s t 
BIX hottr® woro callais as oarly ®a«y.'^ 0<! f i l e s while thoaa 
emargiii^ torlmi: thij laat alx hours w«ra aamad aa tha Jata 
anar^ad fllea* Thaae two HJsrotipa cf f l iaa wore taatad for 
t he i r awacaptibtiity to C»€1561^  a»lathioa ©olutloa la aoatojcia 
The roaults ohtaiaad showed a 100»0l6 nor ta l l ty ia tJie caae 
of f l iee \idiieh «Mrged at the early et&ge ae agalAst 83«99% 
nor ta l l ty olieerved la the othw gzoapa of f i l e s . I t aey 
therefore be said that the early eaerged f l lee were nore 
sueeeptlbie to <3alethloa than, the la te aaerged onee* 
The eurvivale of the late oaterisod airoup were bred to 
produee the next s^neratloa and the f l lee of 7^ g«aex«tloii» 
ee obtained were age la dletloghlahed for early ead la te 
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ftk^l» 1 * Wmmkt aeartftlity of early «B»S8«« aoA 3At« 
of £• j | * ai^ BfiJift in «iioo«MlT« ««i«imtioa«» 
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1 C> O 
munfgiAS gpBtup and t««t«<i vhm. th« M « « eoae^tx^tioii of 
taalathloa* X& f^ gmovKtXea th« mueljf «mxg9& group «how«A 
7 6 . 3 ^ aortmity whll# 71»15Jt aortallty v#a0 shown \^ the 
lAte eaerffed f i les* 1^« surrlTals of sarSor and lats enezw 
gred f i l e s ttxim V^ g^ieuratloa weqre again r«&red stsp&rsLtely 
to prcdttoe the W,^ «seaex%tloa« 
toi f2 ^mmrutlm each ^ lap et the f ly population 
waa ac^lA aopaamted la earl/ aad iato sraer^ ed p^c^ upsg and 
tested Mlth a C.0156 '^ forsmtloa of a©3a'Gtion» la thi© way 
seleetlcix wais coiitlriwed fcr tea .Tewieratioas aid the reaalte 
r>bt4iiaad aro presaatj^ la tel'le - 1« 
:% Ql<5aificaat (^ifferetiess c^tild feowavsr ba found iii 
thg Busoeptlbllity of t'^ di two ^tups of I'llea In suhssqpeat 
'^oneratlona of JalJOJnatoi^  selection* In the b^jlning; the 
early eaer«:ed f i l e s were elightly -v-^o-re suso^tlbie to 
malathlon than thf ee %fhtoh emeziied at a later stage tout 
within a sln^cle iren«Rition this variation In suaoeptlblilty 
was Soatf i^lle ae definite eKplanatlon oan be e^ lTen for 
the arreater toleiwiee of the early eemrised f i l e s In the 
pareatal seaeratloat It aay be aserlbed to the aee«unalatlon 
of non speelflo faetorst so that thle deereaeed sitaeeptl* 
b l l l ty taay be a ease of vigionr toleraoee* Both groups of 
populatlont however showed a definite decline in their 
euseeptlbillty to iaa3athl(m during the eouree of laboratory 
aolutlcas ill ficetoas* 
96C|U99J»J 
ID 
VMUrtac an4 ealaotlon the telmt&ao9 ratios of tho ztovnaX 
ftii^ ««l9eto<l g«a«vatlott8 b«in« 0»$0^ mnA 0*0$@^ ftor tho 
flioft *4^ 1e!^  a«^ 2^ «d 9i^rller and tho«« ^ieh emorged at a 
later stag®* 
c U 
Mcniom%»n of »ftl«thioii 8tt»G«ptli»l« aaA tol«x«at stzmina of 
stratus of th& lious«f31oa Imva tsoaa ntudlod toy A .luttber of 
wcrfc^ ra^ . la t^ii h l^or i^ paX wol«i^ t &r«S lowar p«ro«ata«« 
of mmmtmimi wisia r@pcrt«il firea a popalatton of fmummttg^ 
r»fiflBt«ait to 3>l>?t fey iiabop j^t oX* l^laasital jgj a l Cl9^1) found 
ItjUgBT lUanral p^ urioiS la th® ca»a of ft r^ ST raaltttaat 8t7»in 
ef l ^ i m teagSltlim -gS',Bfti5}tl.iai ^ t tiiiothor rot r«sl»t«at strata 
ftjjKimr of sfei|^ «i p3n3(4ocecS ,->«r fonale* p#w»eata^ of 9m 'h&toH-
iia^ a *«! aiiult waisf'ht have a3»o b«oa foiuiS to «31ff»r 4a. 
lOBaotiolcio «*08lstiiat aad jaomal atralos of hottaafllao* 
t^vmtt C1966) ebaarvafl aa ioeraaaa Isi the fljr popial&tioii 
aftor dia3.dria apx^ ayv in tKo houaas* Thla Inespeaaa in f3jr 
popi3*tiim m^m dua to a laii|ttliaiiiii« of tiia Ufa ejrala aod 
tha fartlXlty Inroad dniliig Vam davalopmaat of aialdria 
raaiatanea* Tlow«v«rt a u ^ inoraaaad bletle potaatial waa 
oot jtanati^aSiy liakad Xika rwimtmum to dialdrln* and i t 
waa foond that tha iitttra«»a4 triotia potential i«aa loat oa3jr 
after 3 or 4 tfaaafrntiona of Hia rmxim of tha fllaa in 
iiiaa«tl«ld« f3ra« aoviiWMaaot* 
Iteham (t965) oba«rv«d that the oTipoadtioii pmri»€ 
and th« adult loagorlty of ths Tndiaa hons^nyt HUUIMI 
to diflildriA o«lootioii prodHuro, 9h« affootv of (MurliGnat« 
bait Oa th0 blo£toslos ef roslataat aad noxaal f l i e s were 
etudicHi by Khsn & Shukla in 1975 vho reported ma. ioez^ased 
loa^sfity of the fmonies m& alae tuereaeed pra»ovlpcsttioa 
aad poet-ovlpo8ltioa periodof reaultieig la a ahorteaed oTii«>-
0ltioa period# In 1976 <iuipK)V& j i SX* si^wed that a strain 
of E» tjoaaatica *it*ilily 3Pesl;-taat to trlcJilorphoa ttixhibitad 
a deoraaae ia fat'tilltyt sl^ificaaitly iscra deaths ia the 
pre-.aciu3t Bta,Hi©s aurioai ^aota'-iX'r/ncala Bn& a hi^ Ji irTcpcrttoil 
(up to 1^ #> cf d&tcrm&A jajpae* 
DorlAfj tha proaeat «©ric i t was o^uad that th& loa^^a-
vity of the malatMoa reaistaat aale iaoreaeed from 1t«6 daye 
of the aoznal to 1£:*4 days ae agaiaat the Icaa^efvity of the 
reeie^tat feoale whieh deereaeed fre« £0*1 day a cf the 
aomal to 19*6 days ia r^istaat cttmia* The feeuadity aad 
f er t i l i t y wmr* alee atverMily eiffeeted la reeietaat etxnia 
ae eei^wrad te ^le t»wmtX etmia* fhe aximliet' of eg^» laid 
per fMMie of reeiataat e t n i a deoreaeed tron 315 ess* P«3r 
fenale of aomal to tSI eas« by P«r reeiataat feaale* 
l ike tfiee tlie -viability of e«ga was fouad to have been 
frott 95.AK of the aoraal liat^ia« to 80»549( of reaietaat 
etmiii* 
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iaor«A««d bgr <^ *35 d^ jni «• eoKpai^ sd to thu nonml alottiA 
(fftbl* • )^» Ovlposition porio^ was al«o ft#vem«Xy «fr«et«d 
A« im» feimd to ha.T« doorwiood i^ L ^ lo oa«« of th% 2^i«i«taat 
•tmixi* Th« postoovipooiti^a pertoa v«8 alao pi«loa««d la 
tho oaao of tlio soloetod pcimlation (Tablo • 4 . 
1» Hi$t0i titvm i»«^t^i«ii^ t« th9 9?«{^«» I t e m ^Bt««^^ 
HJIIIJ^ w«r0 fowid to be hi^h}/ ensoeptiMe to fsalntliioa 
10<i# uortetli^ of tb« fly pci]^J»tl©ii« 
€.m *ihm> «otij«i!t«KS '^ ayRlathioa selo^ttoa prvmmr^ u&&mf 
labcratery ecmHtteast "t:^ ® pcpwlatlca d«Telepe^ a tea 
feld ttJl^ramja to smjathloa In ccsipBriWDii tc th« fioiwafel 
flft9<m i5«a8witioiis rf laicimtory s«l«otl©a» 
3# "tlt^  lioiWMil Btyain cf l*j|» a(aba;Lci 2*ear«d isuEitf«r labowiteiy 
CM n^aitloae ali^ davdlopsd &om,9 tolGxm£te« t<? ^Mlathioa* 
thi^ b««fti»» twlott as toloxmat tc aalathioa as th« orliEt^ aal 
field ]^pi}3«tloa ta flfteea ^enextttloiui of suoli vmjrins* 
4* lio Bi#itfiCHBit difference oe^ld be ebeexred la the eeli^ 
thlen eeaeitiirlty of the early aad the Si^ te mkwmi^ f l tee 
ift 19ie lalMtiatezar oolony of j|«JU aj^ayfi.* 
5» ^y««wpt to Milatliiea did effert the bieeioaioe of the 
adttlte* the mmAmv of ease 2al4 by pvr female la i^^^ 
eeleeted atmla deeveaaed ftoa 91$ of the aomal to j^ Stt 
and aa aoiqpared to a 9$*li$ hatilk i»te of the nomal etialu 
2 r: 
til* ««l«et«d stmia liatelk«d« TIM o^i|)Q»l'tioii 9«yif»4 %NW 
aloe «dir«]r903y «ff«tet«d ta th» OCM* of th« ••l9«t«d stiftia* 
26 
9 vmm A ut 
as anil 2«ftxnt that his e6msgf(%mm9 witSi hetiaa* 
fli«st i& mi/& oxewaA mm iOvlxoaiMat IM» a haaltlt liaiaaNlt ha 
triai to mpv9&m th^if l>oisiilatioii@ Isf irarletis aaaaat ma^ wm 
at i f^ Tiy impart f Ijf timpa and mmm laoi^ ^Bala lAaaetlaidaa* 
m tha hdiiiiiiilftf W& prtnred a %imala fer atieh eoatiDl 
cipaxmticaa ^ t within a fait yaara of ^& um of tha ^lorinatad 
h^droeai%oii ioaootieidaat tha p«at popuaatioas Ammlmpe^ 
iaorsasaS tolaxiiaaa te thtm* fMfM a daval^pseiit of i^iaiati^ea 
to oh3oiliiat«^ hy^T&e&xflmn laaaotiaiilaa em mlm the oroaai* 
ifeaiataaoa to ralated oh^ioalat 1&& to tlia tiaa of orgenciophoa* 
phataa &M eaa^tamt^ inaacticidiaa* M tha h^ i^xmia^ m9 
ercHdo^^apliataa am& tha oaxliiMita ooapoaada pnfV9& ^ i t a 
affnetiva hat than attar a faw ;raara r«i>ort8 of ei^isaophoafiuitt 
raaiatwiea atartad peartag fxaa vailLeaa parla of thm ^9tlM 
aapa6ial3jr ta ^i» «••• of 
f»i« af IttAlan hoaa^ MTlar 
ta vaparlaA ta t^ ana^aptihla l^r aiaalnen tm& aalathioa 
Cttttalt 1910) t hat ao attwipt haa ha« aada to datomtna tha 
aaae«ptthili^ of "ttii* «p«oiM 9t haeanfljr to aala^i^ft aad tha 
tficraa af teSiiiwimi i t «enlA ivtvlet ciKtavt thma paatioiAaa* 
27 
f!i« ««l«etioii %m» mmtimx^d up to toi^  gousftttioas aft«r whioh 
t!}« f3l9a |MX« JMlseted with 0,060% asSa'tliion «o3iatii^ la 
8<i9toa« up to the fift««a^ smkmrmtiQU^ fhm rmpp^nmttM lixtmB 
tf9i« p}ett9d Mr thi$ pm^'^^'^'St^* ^^^ ^^ ^t5 g«Ki«mtioiui* fbm 
2JGC0 a»^ IOQ^^ values fer t!i« paviKi^I fli®@ wore 0*00!H^ ®aA 
n»Ott^  i»lat!ii»ii. 111® XCEQ ini3»@ ia malatlitoii «0j«ot«<l stmla 
wms 0«05^ la FIS a i^#r&tloii» ia^t^^tlag «i#i^for@, a tea fdj« 
t©lefmae<i te t!ie ehataieal* Som« of th@ orlgtaal paraatal fll«» 
wlileli wer® reayed 1ft tii® latwimtoiy for 15 ^oiwratioao MitlKJii'l 
iiwIatMeii iiiil^tloa pi^sattro a 3^ 0 8!^ tf#6 i» iaor^iiaoi t6X«imae« 
fh9 mtrly «B93^ o^  mid the late mmrm^ we^^p &f flie^t 
nhm Mleetei Mpexateljr wi^ 0*0156$ and 0.Q3ISSI aalAthlea 
•olBtleA iteoved ae el^piifleaixt &%ttmemae9» «ft«r t«i #m«wti^ 
fite tm^0 irmlBM v«i« Q*050# moA 0«0$4# auilRtliieii ia «o«%Kt« f«r 
the wuPty* aad the late mmm^ f lie* re«peettv#3^» 
It —mm ^mt JMkJUynJft i« laltiellar fKilte «iee^ti1il« 
nsSftth&Nit %ttt iihia mh$mai%9A te aOathioii eeleeti^i 
28 
i t iB llAlil* to Am9l&p appMolftbi* A^grm of te3.«»Hie« to 
aot Taiy IA th9tr X«v«l of tolotmnoo to tho oliomioftl* flio 
•ipotnrt ^ ntlttthicai^  ia I* il* mi^ Bifi. i^vs « dooreaoo la 
foeuadltyt fertil ity AHA ovipealti<»i ii«rlo4 mlm* 
2b 
Amm^imammm 
Ho Goe «aa d9lv« 4l99ip lato the »•« of r«8«areh ftii4 
i»reativ« wcxk« wittiout an able a»d oocpert ^idaaee* In th« 
completion, t f th i s woxk* right from the begirAiag to the e^d» 
t have been fortunate enough to be gutaed by the vaet eyoA 
varied exp^rieooet the erudite t^au eoholarly aitpervieioii of 
my Keator 3>r* iawftb Baann Khaa* Profeeacr of |:oc3o^y» ^eXia 
t?atversity AJligarfi* Th« «aiiiaat satoiaoao<^at Prof* u,H^ jChaa 
©ncomnEMfQ^  isst safi t^oJc me tQ ths r i ^ t path, whioi^ iver t was 
faCiK! ^ith B pri&bjem 1^ the liwrestigatloaSf i5Mia3.^ is eiid 
flaata/je of t h i s work. H« was ^ rjouroo of iaaiJirstlea. I 
shal l ever be respectfully thaiicful to him for h is mwourai^ 
«®0rit &iiit iaspi»itloa« 
I nm also thaalcftil to frof» S.M* Alam» Head Bepartstent 
of See logy t Alii^ii^ ^luelia Sniversityy for the feo i l i t i ee 
provided to m» la the 1?ei»rtaeat« ta the ooapleti&ii of t h i s 
work* !|y amy oelleiijfpee ia the laboratory were veiy helpfteX 
to ae . I aa t r a te fo l to thea for -^e oooperetloa they esiteaded 
te aa froa t l a e to tiae* 
f > 0 
Ab<»ai» ?.«H, and Khi^ t M»H* 
195B t^«r9li>pieixt of BffC -r«ai8t«aitte ia Huusi 
1957 lififieettcW© reeifitaAce la thd liidljyi heusaf l^ 
P.^ aifltlfffl aaiaUfc a^by> Clt. 5^ cea-?ra«8 do 
1974 C«trimR«it<i rc«ifstaac« la ^laflft Q^umtXm m^MM* 
194B ?lotts«fll«« r««iataa<» te BBT z«iii<iuiil 9pmy«* 
I^«ifj9rs«^» A^rioultttml iSxparlsseatal v^t ien 
BttiJetitt at 7ul 
1$4B IftaiAttmiitt of housfff3.1^1 to in»«eti^d«» mmp 
<«.]f.) Ut 12«VU1» 145* 
Bettsvlt ^»^*t )tf«d«t I**!, and Byii«a« S«X« 
1975* BoXI \t9t(filB i^B'WlfiBirMm HTHattt^  ^•^'l ^ 
d«v«icf i«ai«taa«« to MaSa^li^ after Mitana 
yaaiv of hacty «ipo«iura IA fimui )ii#i :P3*litt«» 
J, i«c«, atet. 6i<3)* T91-T9I. 
O j u 
1954 llDiio«fli«s j*90istAat to a lEi^up of ^loxlJtuitod 
hydieoaiteea taoeetleidos* %««ir« 174t 76V7d5* 
1951 M»e?ifiiiioK ef r««lstaae« to laoootieidoa in 
?ioiio«£2i«». nature (3oaa*)» I68t 195-195* 
Cbyyt •^ »-^ « « a ^ ^ A l » 
1936 Buoto fc r ooatrcJ ©f fHoo on ea t t l o . J . Sooa. 
1959 H^slstaaeo to oovla by PDT a/id parathtoa roots.* 
t a« t »KMjffloflio« e*i<1 noflcximo as ssovta B^rterjf<at» 
Sciofio® 1ii9(5353)t 806-899 • 
Bltoa, 3 m ant! jj^ jaj^. 
1967 ncumtt^T oontfol PtnA iaaootletdo rooiotazie* 
Mflth oeatiiiGaod uoo of dlasi2ion« Bonnol anA 
Dlraotlioftto, Jf. 8eoa« Mtc^a* 6o(4>t 1057»i4« 
S}oro4orfft w«A« 
194i fh% oo^^mt lv* toadoity of ptp^BPf Ofp*SDf 
and ^rvw^otti ^ hemmitltm* 99$» aaA S«iiit» 
(Sioft* uMm* 186»127« 
1974 ii«etiotti«B of wmitmimmm to dioh3orfoo In 
o ^ ^ t hBrnmrtlimm (IfiUM IttMttSUi) • :^»tio» 
Bio«li«i» l^r»io3« 4(9) t /r5-iJ8ft» 
lio««afI|' lM»it«» i« iooa, a i t . 47(I>« 535-540# 
1f$€ The 9ffe«t e-f tti« a;w»aopi»«!tt of ^ t a l i i l a 
r«®tt«tari)e« tin, tlia Mctic pct«aitlal» of !n3«iii#» 
i!li«8 ta llt»«ria» .4ot&» trop. i!5(B)t t08* 
1^40 Usslstai^® ef !toii««f3l®9 t© T^sldtsal @pplle«tioa 
special r^€r»ic® tc? cllaisiiieii* J'. 3coa# «5at» 
411 &0*>-BC3» 
Harris • 3«'i« ^ ,gJU 
1t76 ODatrel o t farm fit©® In si»3ta • I * Toxleitia* 
cf iaa#ettiiia«« ^ Jafeemtorj- aaii aiRl"t®«« fi«ld 
stvatas Gf ^ ^ff«^t | ,^ mk^ at&stoxya eftlaitJ^aafi 
]^t»i I t 89*1 ta;* 
1961 <Si«««MV««iiitfti»M to ««fiii B«2««t«d hott8^1i«» 
I. ^$(4>i 115»1i6« 
31 o 
ICi«diiig0 J* 
1956 a®alstaace ixi or^iriLo phoaphomia la8«etioideft 
of th« l5©uoaf3j» SedLttoes* 125i 1175«1174* 
Khun* i^«H« aiiti MSBX1» J .A* 
1964 n>? x«atstai209 haiKax^ ia lAdian houftaflyt ll»j&» 
j^l^ HjjB. »^^ M*l« Sii^jift* Bot^«-£jtgaku« 4L9S 1 5 * 1 8 * 
1960 St3fi09ptlbllity of hcoaef H a s Isi Pooaa ooatoaeetite 
to PBT. Arra# i?crc«s» Mad* J , IhdiB. 16t ^a-ii6. * 
t955 ?©le©a ba l t a for the e e a t r e l of bcuaafl iaa ©a 
a i l i t x y raaarvat loua, .I.ISoexi*^t« 48(5)t 5«B»529< 
I](iiMir» 7. ttoi ItoTTic* f*i>« 
1967 QutMOHit* aM ] ^ a | l u i t a rae la tane* l a altolt 
Wmmrnxf Ma«nia« #• Boon* 3tit. 60($)t 149(V1434* 
Sat4iia«# 1* 
197^ D«v«ao9B«at e f vaeiatanoa to p^rathioid* l a f l a l d 
poi>i}3«ti9a« a f fiwlidi botaaafllaa KUMA iOMUM* 
f»a«io» 8«i» d(5)i j^9.<^91* 
34 
1978 Bff«et» of ft propoxa* bsit on th« bionooios of 
M*A* lUblilft* ^4* J* of P«8tloid«o D«oeBib«r 
Vol. 5(2)1 
IftBroeqEtttf -^ •C* and Wilaozit H«a« 
19^7 Housefly rosistanee to organophcgphozx>tt8 oosk-
pounds, Aric* Chea. 1k(9)« 46*47» 147»* 
3iaBr«oq[|Q9» ^,Ct ^1 SJL* 
195B Eoslstaxiea of houaeflles in Floricle to orsaoom 
pboephoroue Insecticides. J« Scon. Stat. 51(5)t 
616-617, 
la Faoa^ X« 
1940 doaasitlca la cul ImpcrtanKa oooa vatloro 
dlffiolattlcs la s»aalbl« aaiateiifsadi Birira^aanaall. 
ambleo dlliui apeolea* BIT, Paraaalt* 9% 199*22;^ 
lan^ord* l .S , euad jaj^  jgJL* 
1954 Bait atudiaa for f ly ooatvoX, J. Boon, ^ t * 
47(3)» 458-441, 
Iladqalat* A»i<. 
1956 BffaetlTtiitM of orsariic phoaphozua lns«etioid«« 
8«ftlA0t lAMOta* BnU, mOf I6t 3V79! 
Inpaaoot <}« ^ | ^ 
1966 OoatrilMitieita to tlia atutSy of raaistoiui* in 
M* dottaatloft to Tarioua lasting inssetieidss la 
Bamanift* 
Mareovltoli* S* audi Staal«jr« M«»^ « 
%^d9 QcyoUt* ma htutism fliie«lXlefttti Hheiv a«« aa 
iii8«»etleiiS«, BB1I« fmam999o Agrie» l^pt. Sta* 
Meeaefialdf n»H« 
i960 Ihaeet T^aalatanoo to carbiwata iaaaetlcldaa. 
Ml80. Pub3, anat* Soc« Amer* <i(l)i 143*1§^t 
Helaoa* H.H. 
1950 Halatlva toxicity to bottaefllaa ot »BT, !s«thoxy« 
c>i2or aaa DPI), j , ^ coa, Sat. 45(3) > 39>-594« 
lla^iaaawat S. 
1974 A roault of faattrcthioa aalaotlon of MSSA 
f3^m^tloft. Applied l i t . aad 2oo3«/jy 9(5)» 19«:-1^4' 
^ameot '3*J* and AdkilaoloUt P.X» 
197? Ci^ p«M>pbo8pJmt« laaeotlolda raalstajokca l^vala la 
tobaeeo btiAwoxm i»d boll ^oerlX populatloao in 
faxaa. Tax. A^prle. i£xp. s ta . Bapt. ?aoh. H^^ * 
75-*:0 pt 18-2lt 
Fait ^ »ad J i AiU 
199£ StuAlaa aa Iftia davalopaaat of raaiataat atxaina 
of liottaafUaa aa« w>a<iaitoaa. Indian J* Malar* 
61 ?0>516« 
Pal* I* 
19$1 BST raaiatant atvala of MUUML doaaatiea Ailn2fi 
fvaaa* Boy* doo* frmp* Mad. ^«y* 45i 1^ 0»1a{$« 
3C 
1971^  Ciofttt»ir«aiutaiiA« to Mnboa In hcwMf}^ prmmvA 
with diaciaoii 1A tho f ls ld a<id la. tlio lubincvtoit* 
J« iSoon* mt» 65(1) t &.6, 
197$« T>0ir«2opmait cf reslataaes lA houasfly adult* aad 
J . "Joca. 2at. 6 8 ( m 59-4C. 
?l!33ata}t '^ « j l i A 1 * 
1951 An iacr*tf4se ia the dwratloa of thm lliTo cycle 
t f fim rc^lstiuit stamltts of th© hewsefly* J« 
7oea. ^ t . 44(3) t 477-431. 
1965 Bioaeiaiea cf dlelcirlci reeleteat aad HCWUBI 
stralna cf Xadlaa fxmsetljr M«l* SSSSSJA ^a^nr* 
Bull . l^diiA. ^ o * UaJMXm Obmw»n Die. <:(^)t 
150-155! 
seny ]>• 
1959 liuMietieide reelatanee la !»oe«fli«e 
Xiflliift o ' cftlouttft. BB11« Gftl« Sell. 
fz«p. Heft* 71 1<^19! 
Shaxttftf if.I.D* aiiA j | aJU 
1958 ifete on Itoe enee^iytlbil i^ to imr ef houeefiiee 
of V^IM, aM SAjftethHtu fi&dlea J . Itelar. 1 ^ 
3? 
Hoaoiimpli Soxl«s lfo« 53t pp* 104* 
1976 fh« f • l ^ l l i t y of h(ms«ni«o (ftiafift ^aaaatl^^ 
higlily r««l«tftat to ehloxophoa* Modits Inakaara* 
Pamcltolo^ijral* Paameitajraye BoX««ni 45(t)i 
n t ^ i t M. 
1958 i^perlaeata ozi t)i« U8« of th« lassotioidea la 
tha ccatrol of f3y attiaaaoo, ladlaa J. Rat* 
wl<@fln&imt H* 
1947 UatreraaeH ungefrnTor aias phyalolcirlc)^ Tamaltan 
voa HiafiflL BpBaatlofc i« ireraohladloor p«i«x«aloiw 
»«a* ISltt* l^ olxwolft, mtoaol. §••• O^i 484*504t 
1967 Bumthloii rwilataao* la BonaafS/ pojaolatioa* la 
SKVwiaali 9«oxcl« Ar«a« J.looa* mu 60<9)t 
140lU|4oe* 
XiMotoait I* and nmwt f* 
1974 Tailatiaa la laaaotlaiia attaeaptlUlltar of iMtiaa* 
fllaa oo23«atad fi«a Oaava avaat Chliia prafaetura 
Jap. J, Saalt* Soal« M% % iia5»riBl 
Batayaaaaa not eoaaalt«4l la atidaal* 
